cesophagus. The main growth in the stomach may escape detection at the barium meal when the degree of hold-up prevents enough barium entering the stomach at a time for its adequate examination.
(2) The difficulty in distinguishing between intrinsic growths of the cesophagus and extrinsic growths, such as carcinoma of the bronchus, which compress the cesophagus from without. The radiological appearances may be identical and this difficulty indicates the need for bronchoscopy in the investigation of some cases of dysphagia.
(3) The difficulty in making the distinction between the benign stricture of peptic ceso-phagitis and a malignant stricture associated with a hiatus hernia. Filling defects and irregularities of the stricture may point to the correct diagnosis but cesophagoscopy and biopsy are essential here as in the investigation of most cases of dysphagia.
The 21 cases in which no cause for the dysphagia was found and the cases of apparently uncomplicated sliding and para-aesophageal hiatus hernia were followed up for long enough to exclude a malignant lesion.
[This paper will be published in full in Clinical Radiology, The Journal of the Faculty of Radiologists.] Benign Stricture of the Lower (Esophagus By N. R. BARRErr, M.Chir., F.R.C.S. London I PROPOSE to discuss a few states that are said to cause benign strictures in the lower cesophagus. The postcricoid region of the gullet will be excluded because the pathology of strictures there is more nebulous. At this time I define the word "stricture" to mean a permanent pathological narrowing, and the "cesophagus" to be that part of the alimentary canal between the cricopharyngeal sphincter and the cardia.
We can assume that within these definitions there is no doubt as to the authenticity of strictures due to corrosives, to dermatomyositis, to reflux and to new growths. Opinion may be reserved, or even sceptical, as to the part played wtiologically by such diverse conditions as typhoid fever, syphilis, rheumatoid arthritis and avitaminosis, &c. And I shall leave the reader to form his own opinion about such exotic entities as "emotional crises" as a cause of persistent obstruction.
Fact or Fiction
The ideas embodied in this paper arose as a result of trying to differentiate and understand a number of common conditions that occur in the cesophagus, and that are often credited with causing strictures of the type I have defined.
Spasm.-One has only to read Johnstone's writings to realize that radiologists see a variety of transient constrictions in this region that they do not understand. These constrictions are sometimes considered to be due to "spasm", and persistent spasm is said to produce permanent changes in the wall of the cesophagus. This idea is often backed up by the statement that lower cesophageal strictures "bear a striking similarity to the irreversible changes in the cricopharyngeus muscle following long-continued spasm". I am not convinced that spasm can produce a pathological stricture of the cesophagus; there is always, in my experience, a more logical explanation of the circumstances. It is agreed that congestion and cedema, when added to a persistent pathological stenosis, may accentuate dysphagia or make swallowing impossible.
It has been proved by intra-oesophageal pressure readings that generalized &'zsophageal spasm exists, but Creamer (1959) tells me that in more than 1,000 consecutive investigations, done upon patients suffering from all manner of aesophageal ailments, he has not detected local muscle spasm. The significance of an observation such as this may be no more than that it widens the gaps in knowledge between radiology and pressure tracings.
Conditions such as achalasia were formerly considered as proof that the lower (esophagus can produce a stricture due to permanent spasm, but nobody accepts this view to-day.
Strictures are said to result from spasm that is secondary to vagotomy, cholecystitis, duodenal and gastric ulcer; but in my experience these are associated with aesophagitis due to reflux, and it is reflux that produces the permanent stricture.
Persistant spasm is also said to cause "giant muscular hypertrophy"; but some strictures of this type have been excised, and the lesions are found to be benign new growths of the muscle coats of the cesophagus and not spasm. Myomatosis of this type exists in two forms; small local muscle tumours can produce the appearances of a benign stricture radiologically; and diffuse myomatosis accounts for some cases diagnosed as "long strictures", for some cases of corkscrew cesophagus and some of multiple segmental spasm (Barsony-Teschendorff syndrome). It is my guess that local spasm will cease to be considered as an xtiological precursor of permanent cesophageal stricture.
"Congenital strictures."-Whenever an annular stricture of the cesophagus, of unknown etiology, is revealed radiologically, there is a probability that it will be called "congenital". This word "congenital" matters because it purports to explain everything and make treatment straightforward. In my experience annular congenital strictures do not occur. It is accepted that various types of tracheo-aesophageal fistula exist, as well as complete cesophageal atresia. In the latter the blind ends have sometimes been described as being 10-15 cm apart, and connected by a strand of solid tissue that, histologically, was muscle.
If there is such an entity as a congenital annular cesophageal stricture it would, presumably, take one of two forms. It would either be a diaphragm formed of mucous membrane or a localized web of overgrown muscle. The two might be combined. With regard to the former one must admit the possibility because, according to Johns, the foregut in the 3-mm embryo becomes occluded by proliferation of the columnar epithelium that lines it, and it is recanalized later on. This might lead to residual epithelial diaphragms. But the idea that congenital atresia of any part of the intestine is due to failure of recanalization (as was originally postulated by Tandler in 1902) has recently been challenged by Louw (1959) , and numerous other authorities, who feel that local infarction, leading to a length of aseptic necr6sis, is a more likely explanation. "Congenital stricture" of the cesophagus has not, as yet, been considered comparable to duodenal atresia.
"Lower esophageal webs and rings."-In 1953 Inglefinger and Kramer described the radiological appearances in 6 patients who had complained of dysphagia and in whom they demonstrated by special techniques contractile rings in the lower cesophagus. They regarded these "strictures" as variable in position and concerned in some way with irregular peristalsis; nothing abnormal was found at cesophagoscopy. The lower part of the cesophagus is, however, notoriously difficult to be dogmatic about radiologically; and it is not the easiest place to be sure about at endoscopy. It might be true that the surgeons who looked at the gullets in these patients did not see everything that was there.
In the same year Schatzki and Gary (1953) described concentric narrowings in the lower cesophagus that "sometimes caused dysphagia". They stated that these were constant in position and shape and due to permanent pathological lesions in the wall of the cesophagus. They assumed that the anomalies were congenital and this opinion was confirmed by Bonilla and Bowers (1959) and by Bugden and Delmonico (1956) who operated upon some patients and found cones of fibromuscular tissue obstructing the lumen of the cesophagus. There was no sign of inflammation in these patients and the mucous membrane below the obstructions was stated to be normal, and appeared "aesophageal" to the naked eye. Harken operated upon one of Schatzki's cases and found that the web was immediately proximal to a sliding hiatal hernia. These surgeons did local excisions or plastic operations upon the webs and claimed excellent results. They did not challenge the conventional explanations, either as to cause or treatment.
The Nature of Benign Annular Stricture I submit that practically every case of benign, annular stricture of the wsophagus is due to reflux aesophagitis, and that this should be assumed to be the cause until there is proof to the contrary. To substantiate this statement it will be necessary to make some observations about strictures that are known to have been caused by reflux cesophagitis; to refute current explanations of the various pathological conditions described above, and to adduce some positive evidence.
Points about strictures that complicate reflux.-Strictures that complicate reflux are, in their extremes, of two types that, at first glance, seem to be different lesions.
Type I: The usual result of prolonged digestive inflammation due to reflux is that a mass of fibromuscular tissue grows in the wall of the cesophagus, and by its bulk and contraction occludes the lumen. This stricture originates in the lowest fringes of the squamous epithelium and spreads upwards in the gullet producing a palpable fixed lump that can simulate carcinoma. This type of stricture does not concern us. Type II is less common. The stricture is annular and practically confined to the submucosa. The mucous membrane and the muscle walls of the cesophagus are intact, and there may be no evidence at the time of active acute or chronic inflammation.
Both varieties sometimes occur immediately above a sliding hiatal hernia; and it has been conceded in the literature that some rings, webs, and congenital strictures are of this annular type. But all surgeons are not aware that a ring stricture surmounting a sliding hiatal hernia can be due to that hernia: if they were, local operations on the stricture and dilatations would not be described as the treatments of choice (Benedict and Gillespie, 1954) .
Current arguments in favour ofaccepted views.-Whilst it is admitted that a ring stricture can complicate a sliding hiatal hernia, how can one account for such a stricture in a patient who has no hiatus hernia, and who radiologically has a normal cesophagus below the obstruction, and no reflux from the stomach? And even if a small hernia is present these web-like strictures are often several inches above the cesophagogastric junction. Moreover the cesophagoscopist generally reports that the upper surface of the stricture shows no evidence of cesophagitis: the mucous membrane is normal. The stricture cannot, therefore, be due to cesophagitis.
Contrary arguments.-These criticisms are dispelled by the fact that a ring stricture may complicate a lower wsophagus lined by columnar epithelium, exactly as it may a sliding hiatal hernia.
Before enlarging upon this point, the following facts about a lower cesophagus lined by columnar epithelium must be emphasized:
(1) The change-over in the epithelium can occur at any level in the cesophagus, though it is usual in the lower third.
(2) The condition can exist in conjunction with a sliding hiatal hernia (Allison and Johnstone, 1953) .
(3) If there is no sliding hiatal hernia the gullet below the obstruction exactly simulates cesophagus radiologically. , (4) The mechanism that prevents reflux is never at the junction of the squamous and columnar epithelia in these cases; if it exists, it is where the cesophagus appears to join the stomach below the diaphragm.
(5) The lesions that develop at the junction of the two mucous membranes are the same as those that complicate sliding hiatal hernia. Their treatment may be different.
(6) The acid-pepsin that does the damage in these cases comes chiefly from the columnarlined cesophagus, and not necessarily from the stomach.
Surgeons pay lip service to the idea that the lower cesophagus may be lined by columnar epithelium; but they generally hasten to add that they have never seen such a case. The reason is that they do not recognize these lesions when they see them. At one time last year there were 3 such patients under my care at the same moment; but the nature of their strictures was not immediately acceptable to my colleagues.
It will be appreciated that, unless the stricture is excised and examined histologically, there is only one thing that will suggest its causenamely biopsy sections of the epithelium taken above and below it. If the stricture has squamous epithelium above it and columnar epithelium below it, reflux cesophagitis is strongly suggested as the etiological cause.
In reading through the literature I cannot find any recommendation that distal mucosal biopsies should be taken; and even when a stricture has been excised (Bonilla and Bowers, 1959 ) the histology of the lesion is often misleading because a transverse section is all that is published. I advocate that the relevant sections are those cut along the cesophagus and through the stricture, so that one can examine what is happening above and below the lesion, without assuming that the epithelium below is the same as it is above. It is impossible to be sure of the nature of these epithelia merely by opening the oesophagus and looking with the naked eye.
I have now operated upon and excised 6 benign annular strictures and the histological findings were identical in every case. All had been diagnosed and treated as "congenital" obstructions, and the radiological findings were in line with this idea. The cesophagus below these strictures looked normal radiologically, and it had not occurred to anybody that the epithelium was columnar. In fact all were suffering from fibrous, submucosal, strictures that looked like webs and were situated at the change-over in the epithelia.
I admit that I do not know how these webs develop. I postulate that in early life the child, having a lower cesophagus lined by columnar epithelium, develops cesophagitis, and that this results in a ring stricture comparable to that occurring at the base of an appendix after an attack of catarrhal inflammation. Once the stricture has formed, it looks like a diaphragm set across the lumen of the gullet and perforated by a small central aperture. Through this hole the child can swallow liquids and unless the lumen is critically small, solids may be taken without undue difficulty. As the child grows, dysphagia may be manageable by attention to the details of eating and the patient may live in reasonable comfort until, or unless, some object impacts.
If we now consider events upon the lower side of the stricture, we can appreciate that although it is perforated centrally and fluid passes down when the patient is erect, it could have the effect of practically blocking reflux when the patient is recumbent-at least till the contents of the lower cesophagus have accumulated above the lip of the hole, and then it is probably just as easy for the secretions to flow down into the stomach as to rise up in the mediastinum. The higher the lesion the less the negative pull of inspiration encourages regurgitation into the cesophagus above the stricture.
The stricture is, in fact, nature's way of protecting the squamous epithelium above it, and this is demonstrated by the normality of the 401 proximal mucous membrane. The idea that such a stricture is due originally to reflux is not upset by the observation that, after excision or dilatation, the dysphagia is relieved. We know that the usual massive stricture that complicates reflux, and that is likely to result from these treatments, may take years to form. We also know that long, critical, follow-ups are not always made. I have cesophagoscoped 2 patients soon after dilatation of so-called non-inflammatory, "congenital", strictures and have found active cesophagitis. The patients were pleased by what had been done for them. I was not.
In conclusion, the idea underlying this paper is that a number of supposedly different conditions, namely "congenital aesophageal strictures", "cesophageal webs, and rings", and "annular peptic strictures" are, for practical purposes, one and the same thing. They are organic strictures due to reflux cesophagitis. This has not been accepted in the past because surgeons have not realized that the lower cesophagus is quite commonly lined by columnar epithelium, and that annular peptic stricture can complicate this anomaly exactly as it does a sliding hiatal hernia.
